INTRODUCTION {#sec1-1}
============

The success of bladder exstrophy surgery is evaluated from orthopaedic, genital, urinary and aesthetics outcomes. In the short term follow-up, postoperative complications such as failure of bladder closure or failure of bladder neck reconstruction can compromise early and long term outcomes. Various long term outcomes are described. Then, patients who underwent pelvic osteotomy for bladder exstrophy suffered more from hip pains, suggesting that pelvic osteotomy is indicated mainly when primary closure is either impossible or fails in bladder exstrophy reconstruction.\[[@ref1]\] Bladder exstrophy has a detrimental psychological impact on women, fertility is impaired in women with bladder exstrophy. Pregnancy is highly risky both for the mother and the baby.\[[@ref2]\] Sexual function in males was significantly affected across all dimensions, with mild to moderate dysfunction.\[[@ref3]\] Urinary continence depends on various factors, successful initial bladder and posterior urethral closure is the single most important step to achieve urinary continence.\[[@ref4]\] Best outcomes were achieved using lower extremity traction (with or without external fixation of the pelvis.\[[@ref5]\]

Postoperative complications of bladder exstrophy management are orthopedic, urological and genital.\[[@ref6][@ref7]\] These complications are related to the surgical procedures, of failures of initial bladder closure. The psychological and-social impact of this condition often requires an evaluation of its effect on the quality of life of parents and children.\[[@ref8][@ref9]\]

We operated four cases of bladder exstrophy, three had posterior osteotomy and one had anterior innominate osteotomy. Some of them had an uneventful postoperative recovery, others presented postoperative complications with recovery after surgical revision. In this study, we are presenting the aesthetical, urological, orthopaedic and genitals outcomes.

PATIENTS AND METHODS {#sec1-2}
====================

We reviewed four patients who underwent complex bladder exstrophy-epispadias repair over a period of 14 years. The study included the cases performed by one surgeon. Two patients underwent the initial bladder repair before 1-month age respectively at the 16^th^ and 19^th^ day and two others at the 19^th^ month and 7 years- to 5 and 5 months.

All patients had the same surgical procedure of bladder closure in four steps:

Pelvic osteotomy {#sec2-1}
----------------

Posterior pelvic osteotomy: Three patients had posterior pelvic osteotomy.Anterior innominate osteotomy: One patient had anterior innominate osteotomy

Anterior innominate osteotomy was indicated because of his age: He was 7 years- to 5 and 5- months old. The osteotomy was performed without brilliancy amplifier.

Bladder closure {#sec2-2}
---------------

Bladder closure was performed in three layers with polydioxanone 4/0 (PDS^®^ 4/0 Ethicon Johnson & Johnson New Brunswick, NJ, United States). The bladder was repaired leaving the urethral stent, and ureteral stents for full urinary drainage.

Epispadias repair {#sec2-3}
-----------------

Epispadias repair was performed with the initial bladder repair and included urethroplasty with repair of the dorsal curvature of the penis. The corpus cavernosum was completely detached from the spongiosum body and urethroplasty was performed on the urethral catheter with polydioxanone 6/0.

The bladder closure and epispadias repair were performed over ureteral stents and a urethral stent. All patients underwent modified Cantwell-Ransley epispadias repair.

Osteotomies stabilisation and immobilisation {#sec2-4}
--------------------------------------------

All the patients had an orthopedic immobilisation and pelvic osteotomies stabilisation.

Three patients with posterior osteotomy had Bryant\'s traction and the last patient who underwent the anterior innominate osteotomy had an immobilization with a Batchelor\'s type plaster.

Postoperative cares {#sec2-5}
-------------------

The prevention of postoperative infection was done with metronidazol and ceftriaxon. Pain was treated with paracetamol. The ureteral catheters were removed on the 10^th^ postoperative day. Bryant\'s tractions were maintained for 3 weeks after bladder closure. Batchelor\'s type-plaster was removed 6 weeks after surgery.

The functional, orthopaedic, urological, genital, outcomes and quality of life were assessed during postoperative external follow-up of patients. Genital results were based on the aesthetic appearance, the existence of erection, and the measurement the dimensions of penis in males. Urological outcomes were explored by urinary continence, the Urine culture and computed tomography urography to assess the upper urinary tract.

Orthopaedic assessment was done with clinical examination. Radiograph of the pelvis was performed to explore the complications of pelvic osteotomy. The mean follow-up was 47 months and ranged from 5 months to 14 years.

RESULTS {#sec1-3}
=======

Out of four patients who underwent bladder exstrophy surgical management, aesthetic, functional outcomes and complications in the short and long follow-up were achieved in three patients.

In the first patient, surgery was performed in the neonatal period. He underwent posterior pelvic osteotomy. After the initial bladder closure had failed, revision surgery was successful. He is now 14-years old.

He has a good penis aspect. He has a normal erection during micturition with a good jet miction. He has a moderate urinary incontinence which requires diaper.In the erection, his penis-measures 4 cm long and 3 cm as circumference \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. CT urography carried out for exploring the urinary tract revealed no anomaly in upper urinary tract. Urine remained sterile on several cytobacteriological urinalyses. He had a normal biological renal function. Voiding cysturethrogram performed does not show vesico ureteral reflux. He had a normal gait. He had a good social and academic integration. He is a student in Junior High school and he is on the top of his class. He has good support from his mother who takes pride in his academic performance. This teenager is highly conscious of his personality, and wants to do medical studies. Lower abdomen is unsightly with absence of the umbilicus.

![Antero Posterior view of the penis after successful initial bladder closure and successful epispadias repair contemporary in a younger of 14 years old](AJPS-12-56-g001){#F1}

![Profile view of the penis, 4 centimeters in the erection](AJPS-12-56-g002){#F2}

The second patient was a female, operated in the neonatal period, she had an uneventful postoperative recoveries. In the external follow-up, she presented a vesico-cutaneous fistula \[[Figure 3](#F3){ref-type="fig"}\]. The vesico-cutaneous fistula was successfully closed at the revision surgery. She had an unsightly appearance of the female external genitalia. Urinary continence could not be assessed; she did not have the age of cleanness yet.

![Vesico cutaneous fistula with an unsightly appearance of the female external genitalia](AJPS-12-56-g003){#F3}

The third patient operated in the neonatal period, was a male. He presented the failure of the initial bladder closure with important evisceration, operated in emergency. He will have bladder closure surgical revision.

The fourth patient was operated at the age of 5½ years with an infected bladder plate. He presented a failure of initial epispadias repair due to the infected secretions from the bladder mucosa and also due to bladder pressure caused by urethral stent \[[Figure 4](#F4){ref-type="fig"}\]. He had a significant urinary leakage and needs epispadias surgery revision and bladder neck reconstruction. He presented an orthopaedic complication at the left hip joint. He has a limp. He has a pelvic obliquity, varus and internal rotation of the femoral head. He has an inequality of limbs length. Pelvis radiograph shows the right osteotomy through the ilium bone, the left osteotomy through the hip joint at the acetabular roof \[[Figure 5](#F5){ref-type="fig"}\].

![Successful initial bladder closure and failure of epispadias repair](AJPS-12-56-g004){#F4}

![Pelvic radiograph shows the right osteotomy in the Ilium bone and the left osteotomy through the hip joint at the acetabular roof](AJPS-12-56-g005){#F5}

DISCUSSION {#sec1-4}
==========

Complications of esxtrophy bladder surgery are both more urological, orthopaedic and aesthetic than functional. A short series of four patients operated on by the same surgeon, two of them had successful initial bladder closure and one had success after revision surgery. The fourth patient presented abdominal and bladder disunion which resulted in a substantial evisceration successfully repaired urgently.

All the males had initial bladder closure with contemporary Cantwell-Ransley epispadias repair. Initial bladder closure and epispadias repair was achieved in two cases. Epispadias repair failed in one case. Failure of epispadias repair was due to infected secretion from bladder mucosa, which leads to complete urethroplasty disunion. Bladder closure was carried out on a bladder with an infected bladder plate. This patient presented a very important urinary leakage \[[Figure 4](#F4){ref-type="fig"}\]. Anterior innominate osteotomy carried out has not succeeded to control the bladder leakage. We concluded that urinary continence requires a bladder closure, epispadias successfully repaired and bladder neck reconstruction. Our first patient was operated 14 years ago by the same procedure, bladder closure and epispadias repair was a success after revision surgery. Its bladder neck reconstruction was performed contemporary to bladder closure and epispadias repair. He had moderate urinary incontinence. The role of pelvic osteotomy in urinary continence was demonstrated. Pelvic osteotomy is used to facilitate bringing together pubic bones and to minimise the tension of the fused elements. Independently of the concept, there is one principle that the exstrophied bladder together with posterior urethra should be detached from the symphysis and placed deep within the pelvic ring. Assessment of continence in the patient who had vesico-cutaneous fistula was not possible because of the vesico-cutaneous fistula, especially because she had not acquired cleanness yet \[[Figure 3](#F3){ref-type="fig"}\]. Achievement of urinary continence in patients with the exstrophy-epispadias complex (EEC) remains a challenge.\[[@ref10][@ref11][@ref12][@ref13]\] Persistent urinary incontinence in the patient 14 years of age could be corrected by bladder neck reconstruction according to Young Dees Leadbetter procedure. Persistent incontinence after bladder neck reconstruction is related to insufficient outlet resistance, an abnormal bladder or a combination of the two.\[[@ref10]\] Improvement of continence is possible through bladder neck reconstruction with paraexstrophy skin flaps, but the most common complication is bladder outlet obstruction of the posterior urethra secondary to the skin flaps.\[[@ref11]\] When, urinary incontinence persists after failure of bladder reconstruction, it is advisable to repeat bladder neck reconstruction with or without bladder augmentation or bladder neck suspension.\[[@ref10]\] These operations can be coupled with a Mitrofanoff procedure, which offered catheterisation, if further complications occurred.\[[@ref10]\] The fourth patient had a failure of the initial epispadias repair, giving an unsightly appearance of the penis \[[Figure 4](#F4){ref-type="fig"}\]. Moreover urine leakage, epispadias revision surgery is required to give an aesthetic appearance to its external genitalia. Furthermore urological outcomes, aesthetic and functional aspects of external genitalia remains a challenge in surgery of bladder exstrophy. Long-term follow-up of patients born with classical bladder EEC reveals that many of them suffer from poor self-image, and aesthetic aspects of the genitalia and lower abdomen acquire greater significance with age.\[[@ref14]\] Appreciation of the aesthetic outcomes of the external genitalia was possible in two patients, one male and one female. Despite the satisfying appearance of the penis \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\], the adolescent and his mother requested penis enlargement. Scar of the lower abdomen was unsightly and required an umbilicoplasty. Attention to cosmetics during abdominal wall and genital reconstruction for EEC helps to improve a patient\'s perception of body image and self-esteem.\[[@ref14][@ref15][@ref16]\] In the female, the clitoris is bipartite with an unsightly appearance of the labia majora and minora \[[Figure 3](#F3){ref-type="fig"}\]. The unsightly appearance of the external genitalia may require mons plasty. Recently it has been described a simplified mons plasty. It consist in approximating the bifid hemiclitoris and subsequently incising the lateral sulci between the labia majora and minora, which allowed the superomedial rotation of the labia majora and underlying peripubic adipose tissue, thus, recreating the mons.\[[@ref17]\] Urinary continence had not been assessed because she had not acquired her cleanliness yet. In the female initial closure is combined with reconstruction of the outer genitalia, and urinary continence can be achieved by some girls without the need for later bladder neck reconstruction.\[[@ref4]\]

Orthopaedic complications are also described during surgery for bladder exstrophy. Whereas patients who underwent posterior pelvic osteotomy did not present orthopaedic complications, one that has undergone the anterior innominate osteotomy presented orthopaedic complications. He presented a leg length inequality, pelvic obliquity and internal rotation of the left femoral head. We plan to offset leg length inequality with orthopaedic soles. Antero-posterior pelvis radiograph shows a deformation of the left hip joint due to transacetabular osteotomy, with a moderate ascension of the femoral compared to the right side \[[Figure 5](#F5){ref-type="fig"}\]. He did not complain of pain, but functional disability to walk worried the parents. Several orthopaedic complications are described in the management of bladder exstrophy. It may be nerve damage related to the osteotomy that led to the transient palsy. The most common complications include pain in the hip; unequal length of limbs, infections on external fixators used to stabilise the osteotomies.\[[@ref18][@ref19]\]

We stabilised pelvic osteotomy with a plaster or traction which has the benefit of preventing infectious complications described with external fixators. Immobilisation in plaster dressed in the chair position is sufficient for pelvic bones stabilisation and allows movements in the hip and knee joints.\[[@ref20]\]

CONCLUSION {#sec1-5}
==========

Aesthetic and functional outcomes remain a challenge in the management of bladder exstrophy. These results are related to the surgeon\'s experience. When, the epispadias repair is performed contemporary to initial bladder closure, its success is decisive for urinary continence. In the female, surgical revision is required after initial bladder closure for an aesthetic appearance to the external genitalia. Innominate osteotomy must be performed with brilliancy amplifier to avoid osteotomy through the hip joint to prevent inequality leg length.
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